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□Abstracts 

□Problem to be SolvedDWhen manufacturing the wafer polishing head, the 
manufacturing cost and the construction time can be saved, by effective polishing 
process of a retainer ring and reduction of the number of working processes. 

□Solution MeansDln a wafer polishing head(H) comprising: a head body(1) 
made of a top plate(1a) and a circumferential wall(1b); a diaphragm(2) which is 
tightly built in the head body(1 ); a carrier(3) to displace the wafer(W) according to 
the transformation of the diaphragm(2); a retainer ring(4) which reaches the 
bottom of the diaphragm(2) and is built to be displaced according to its 
transformation; and a pressure control apparatus(5) to transform the 
diaphragm(2) to the head axis(L) direction, a distortion in the retainer ring(4) is 
not made after assembling the wafer polishing head(H), and thus, polishing the 
retainer ring(4) after assembly becomes unnecessary as the retainer ring(4) is 
made to be independent from the head body(1), diaphragm(2) and carrier(3) so 
that it can be detached from the diaphragm(2). 

□ClaimsD 

□Claim 1 DA wafer polishing head wherein the retainer is independent from a 
head body, a diaphragm, and a carrier, and kept as being able to be detached 
from the diaphragm, comprising a top plate; the head body made of a tubed 
circumferential wall installed in the circumferential bottom of the top plate; the 
diaphragm which is vertically and tightly built towards the head axis in the head 
body; the carrier which is built to keep the polished wafer in the lower part, fixes 
the wafer in the bottom of the diaphragm, and displace the kept wafer to the head 
axis direction according to the transformation of the diaphragm; a retainer ring 
which faces the bottom of the diaphragm is, arranged with the same center as the 



circumferential wall between the circumference of the carrier and the inner wall of 
the circumferential wall, and is built so that it can be displaced to the head axis 
direction according to the transformation of the diaphragm; and a pressure 
control apparatus to transform the diaphragm to the head axis direction by 
controlling the pressure of a fluid filled in the fluid room, which is disposed 
between the head body and the diaphragm. 

□Claim 2DA wafer polishing apparatus including the wafer polishing head 
according to claim 1 . 

□Claim 3DA manufacturing method of a wafer wherein the wafer to be polished 
by the wafer polishing head in the wafer polishing apparatus according to claim 2, 
is retained and pressed on the polishing pad for the polishing of the wafer. 

□Detailed description of the Invention^ 

□0001 □ 

□Technical field in which the invention belongsDThe present invention relates to 
a wafer polishing head for a polishing apparatus to polish the surface of a 
semiconductor wafer in a semiconductor manufacturing process. 

□0002D 

□Prior technology^ Recently, while the refinement of a lithography pattern 
according to the high integration of the semiconductor manufacturing apparatus 
is in progress, it becomes especially important to planarize the surface of the 
semiconductor wafer in the manufacturing process in order to easily and clearly 
create a minute lithography pattern of a multiple layers structure. Therefore, 
chemical mechanical polishing (CMP) became popular technology in the sense 
that the level of planarization is high and the filling of a film regarding the concave 



part is possible. 

□0003DCMP method is to make the surface of a wafer flat by chemically and 
mechanically polishing with an alkaline or an acid liquid, and an abrasive material. 
An example of a wafer polishing head using this method is described in the 
Japanese Laid-open Patent Publication No. Hei 8(1996)-229804. 

□0004DThe wafer polishing head described in the above Publication is shown in 
Fig. 5. The wafer polishing head comprises: a top plate(11); a head body(11) 
which is made of a tube-shaped circumferential wall(11b) fixed to the 
circumference of the top plate(11a); a diaphragm(12) which is made of an elastic 
material like rubber built in the head body(11); a disk-shaped carrer(13) which is 
fixed to the bottom of the diaphragm(12); a ring-shaped retainer ring(14) which is 
arranged concentrically with the carrier(13) and the circumferential wall(Hb), 
forming a slight clearance between the circumference of the carrier(13) and the 
circumferential wall(1 1b); and a pressure control apparatus(15) which controls 
the pressure in the fluid room(R) made between the head body(11) and the 
diaphragm(12). 

□0005DThe diaphragm(12)is inserted between the circumferential wall(11b)and 
the diaphragm fixing ring(17), and is fixed in the head body(11) by tightening a 
screw(17a) in the diaphragm fixing ring(17). 

□0006DThe carrier(1 3) is disposed in the lower side of the diaphragm(1 2), and is 
fixed in the diaphragm(12) as a screw(18a) is inserted in the carrier fixing 
ring(18). 

□0007DThe retainer ring(14) is first made in a ring shape and inserted in the 
circular groove formed between the circumferential wall(11b) and the 
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circumference of the carrier(13). Then, a slight clearance is made between the 
inner walls of the circumferential wall(11b) and between the circumference of the 
carrier(13), and is arranged concentrically with the circumferential wall(11b) and 
the carrier(13). Also, the retainer ring(14) is fixed to the diaphragm(12) by 
inserting a screw(19a) into the retainer fixing ring(19) which is arranged to the 
upper side of the diaphragm(12). Meanwhile, 2 piece structure, comprising the 
retainer ring(14), a screw-mounted top(not illustrated) made of metal, and a 
bottom reaching polishing pad(P) made of resin, may be used. 

□0008DWhen polishing the wafer(W) by the polishing apparatus including the 
wafer polishing head, the wafer(W) is first fitted into the inside of a retainer 
ring(14), and attached to the wafer attaching sheet(S) which is built at the bottom 
of the carrier(13). Then, the surface of the wafer(W) which is exposed 
downward faces the attached polishing pad(P) on the upper surface of the platen. 
While provided with a slurry including an abrasive material, the wafer(W) is 
polished by the rotation of the wafer polishing head. 

□0009DOn this occasion, a carrier(13) and a retainer ring(14) have a floating 
structure which moves independently in upper and lower directions by an elastic 
transformation of the diaphragm(12), and a pressure towards the polishing 
pad(P) of a carrier(13) and the retainer ring(14) changes according to the 
pressure in the fluid room(R), controlled by the pressure control apparatuses). 

□0010D 

□ Problem to be Solved □ 

However, the bottom of the retainer ring(14) which reaches the polishing pad(P) 
is made flat as it is polished when the retainer ring(14) is manufactured, but there 
is a distortion in the retainer ring(14) because it is screwed to the diaphragm(12) 
together with the retainer fixing ring(19) when assembling the wafer polishing 
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head. Also, since there is a slight distortion in the bottom too, therefore the 
bottom of the retainer ring(14) is repolished after assembling the wafer polishing 
head. That is, it can be said that the same polishing process on the retainer 
ring(14) is carried out twice, hence the first polishing during the manufacturing 
of the retainer ring(14) becomes unnecessary. 

□0011 □ Considering the above circumstances, the present invention has the 
purpose of cutting back the manufacturing cost and the construction time, by 
effective polishing process of retainer ring and reduction of the number of working 
processes, when manufacturing a wafer polishing head. 

□0012D 

□Solution for the ProblemQln order to solve the problem, the present invention 
uses a wafer polishing head having the following constitution. That is, the wafer 
polishing head according to the present invention, wherein the retainer is 
independent from a head body, a diaphragm, and a carrier, and kept as being 
able to be detached from the diaphragm, comprising a top plate; the head body 
made of a tubed circumferential wall installed in the circumference bottom of the 
top plate; the diaphragm which is vertically and tightly built towards the head axis 
in the head body; the carrier which is built to keep the polished wafer in the lower 
part, fixes the wafer at the bottom of the diaphragm, and displace the kept wafer 
to the head axis direction according to the transformation of the diaphragm; a 
retainer ring which faces the bottom of the diaphragm, is arranged with the same 
center as the circumferential wall between the circumference of the carrier and 
the inner wall of the circumferential wall, and is built so that it can be displaced in 
the head axis direction according to the transformation of the diaphragm; and a 
pressure control apparatus to transform the diaphragm in the head axis direction 
by controlling the pressure of a fluid filled in the fluid room, which is made 
between the head body and the diaphragm. 



□001 3Dln the wafer polishing head, the retainer ring is not fixed to any of a head 
body, a diaphragm, and a carrier, and during assembly process the retainer ring is 
not fixed by a screw like the prior art, so a distortion in the retainer ring is not 
made. Accordingly, it is not necessary to polish the retainer ring after 
assembling it. 

□0014a In addition, as in the above constitution of the retainer ring, the 
following working effects can be expected when polishing a wafer by a wafer 
polishing head. Firstly, although the retainer ring is pushed to the polishing pad 
by the transformation of the diaphragm, the retainer ring is independent from the 
diaphragm. Thus, the force not in the head axis direction, for example, forces in 
the radius direction of the head body, is cancelled, and only the force in the head 
axis direction is transmitted to the retainer ring. Accordingly, as the retainer ring 
is pushed to the vertical bottom towards the polishing pad, the driving force to the 
polishing pad as a single retainer ring is increased. Thus, as the friction between 
the retainer ring and the polishing pad is alleviated, an increase of the driving 
torque of the wafer polishing head is prevented. 

□0015DAIso, when the polishing processing gets close to the final stage, as the 
planarization of the wafer surface proceeds, the surface of the wafer tightly 
reaches to the polishing pad whereby the driving torque of the wafer polishing 
head increases. In this event, as the diaphragm has torsion to the side 
directions from the center of the head axis, it is possible that an unnecessary 
transformation of the retainer ring can be made due to the torsion if the retainer 
ring is fixed to the diaphragm like the prior art. However, as the retainer ring is 
independent from the diaphragm, the transmission of torsion from the diaphragm 
is avoided. Accordingly, any transformation of the retainer ring is not made even 
at the final stage of the wafer polishing, and a stable polishing process becomes 
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possible. 



□001 6Dln the wafer polishing apparatus relating to the present invention, since 
the wafer polishing head of the above constitution hold the wafer to be polished, 
an increase of the driving torque of the wafer polishing head is prevented, and at 
the same time, a transformation of the retainer ring at the final step of the wafer 
polishing is prevented. Accordingly, as the stable polishing process becomes 
possible, the processing precision of the wafer and the productivity can be 
improved. 

□0017Dln the manufacturing method of the wafer relating to the present 
invention, since the wafer polishing head of the above constitution hold the wafer 
to be polished and pushes the polishing pad when polishing, the stable polishing 
process is possible, and a wafer with high process precision can be 
manufactured. 

□0018D 

□Working Example of the InventionQThe working example of a wafer polishing 
head, a wafer polishing apparatus, and a manufacturing method of a wafer 
relating to the present invention is illustrated in Figs. 1-4. 

As shown in Fig. 3, the wafer polishing apparatus has a plural of wafer polishing 
heads(H) in the lower part of the carrousel(C), which is a head driving apparatus, 
and these wafer polishing heads(H) rotate like a planet on the polishing pad(P) on 
the plate(B). 

□0019Dln Fig. 1 , the wafer polishing head(H) comprises a head body(1) made of 
a top plate(1a) and a tubed circumferential wall(1b); a diaphragrn(2) vertically 
stretched to the head axis(L) in the head body(1); a carrier(3) which is fixed at 



the lower side of the diaphragm(2) and hold the wafer(W) to be polished in the 
lower part; and a retainer ring(4) arranged concentrically with the circumferential 
wall(1b) and the carrier(3). 

□0020DAIso, a fluid room(R) is arranged between the head body(1) and the 
diaphragm(2), and a pressure control apparatus(5) connected to the fluid room in 
order to transform the diaphragm(2) in the head axis(L) direction by providing 
air(fluid) in the fluid room(R) and controlling it. 

□0021 DA head body(1) is composed of a disk-shaped top plate(1a) and a 
tube-shaped circumferential wall(1b) which is fixed down to the circumference of 
a top plate(1a), and a concave part(1c) having a circular aperture is made at the 
lower side of the head body(1). The top plate(1a) is concentrically fixed to the 
axis of the shaft(6) which is connected to a carrousel(C), and a channel(6a) 
communicating with a pressure control apparatus(5) is made in the shaft(6). 
Also, at the bottom of the circumferential wall(1b), a step part(1d) protruding to 
the inside of a radius direction along a whole circumference is made, and a 
ring-shaped protruding part(1e) is made at the lower part of the step part. 

□0022DThe diaphragm(2) is made in a disc shape from an elastic material like 
fiber reinforced rubber, which is arranged on the step part(1d) formed on the inner 
wall of the circumferential wall(1 b) and inserted between the step part(1 d) and the 
diaphragm fixing ring(7). Thus, by tightening a screw(7a) in the diaphragm fixing 
ring(7), the diaphram is fixed in the head body(1) to block the concave part(1c). 

□0023DThe carrier(3) is made in a disk shape with a regular thickness from a 
high rigidity material like ceramic, which is arranged concentrically with the head 
body(1 ), come into contact with the bottom of the diaphragm(2), and fixed to the 
diaphragm(2) by tightening a screw(8a) in the carrier fixing ring(8). At the 



bottom of the carrier(3), a wafer attaching sheet(S) is provided to keep the 
wafer(W) to be polished therein. The wafer attaching sheet(S) is made of 
material like non-woven fabric, which has hydrophile property, and absorb the 
wafer due to the surface tension by water. 

□0024DA retainer ring(4) is a creation of a ring shape of synthetic resin like hard 
plastic, as shown in Fig. 2, it is inserted into the circular groove made between the 
circumferential wall(1b) and the circumference of the carrier(3), and is arranged 
concentrically with the circumferential wall(1 b) and the carrier(3), with a slight gap 
between the retainer ring and the inner walls of the circumferential wall(1b), and 
between the retainer ring and the circumferential wall of the carrier(3). Being 
attached to the wafer polishing head(H), the top and bottom of the retainer ring(4) 
is formed on a plane which is vertical to the head axis(L). 

□0025D However, since the retainer ring(4) is not fixed to any of a head body(1 ), 
a diaphragm(2), and a carrier(3), it can move freely to the head axis(L) direction 
between the inner wall of the circumferential wall(1b) and the circumference of 
the carrier(3). However, a flange(4) projecting to the outside of the radius 
direction on the circumference of the retainer ring(4), and the displacement at the 
bottom is regulated as the flange(4a) is hooked on the projecting part(1e) when 
the retainer ring(4) is detached from the bottom of the diaphragm(2) and 
displaced to the bottom. Therefore, the retainer ring(4) can be displaced with a 
predetermined displacement range in the head axis(L) direction. 

□0026DWhen manufacturing a wafer, if the wafer(W) is polished by the polishing 
apparatus including a wafer polishing head(H) with the above constitution, the 
wafer is inserted inside of the retainer ring(4) and attached to the wafer attaching 
sheet(S) made at the bottom of the carrier(3). Then, the bottom surface of the 
wafer(W) gets contact with the polishing pad(P) attached to the top of the 



platen(B). While provided with a slurry comprising a polishing abrasive material, 
the wafer is polished by the rotation of a wafer polishing head(H). 

□0027Dln this situation, a carrier(3) and a retainer ring(4) have a floating 
structure which is displaced respectively in upper and lower directions, according 
to the elastic transformation of the diaphragm(2). Also, the pressure towards the 
polishing pad(P) of the carrier(3) and a retainer ring(4) changes according to the 
pressure inside the fluid room(R) controlled by the pressure control apparatus(5). 

□0028DMeanwhile, a retainer ring(4) is not fixed to any of a head body(1), a 
diaphragm(2) and a carrier, and a screw is not used to fix the retainer ring like the 
prior art when assembling the retainer ring(4). Thus, the shape of the retainer 
ring(4) is not distorted. Accordingly, the polishing process to the retainer ring(4) 
after assembling it can be abridged. 

□0029DAIso, the retainer ring(4) of the above constitution can have the following 
effect when polishing the wafer(W) by the wafer polishing head(H). Firstly, 
although the retainer ring(4) is pushed onto the polishing pad(P) by the 
transformation of the diaphragm(2), the prior art has a likelihood that the retainer 
ring(14) can be slanted by the force toward the outside of the radius direction of 
the head body(1 ), according to the transformation of the diaphragm(1 2), since the 
retainer ring(14) of the prior art was fixed to the diaphragm(12) as shown in Fig. 
4(a). 

□0030 □ However, as the retainer ring(4) is independent from the diaphragm(2) in 
the wafer polishing head(H), the force not in the head axis(L) direction as 
illustrated in Fig. 4(b), for example, the force in radius direction of the head 
body(1), is cancelled. Thus, only the force working in the direction to the town 
part of the head axis(L) is transmitted to the retainer ring(4). Accordingly, as the 



retainer ring(4) is pushed straight down towards the polishing pad(P), the retainer 
ring(4) can follow the polishing pad(P) more efficiently. 

□0031DAIso, as the polishing process becomes close to the final stage, a 
planarization of the wafer(W) surface proceeds, being tightly contacted by sliding 
to the polishing pad, so that the driving torque of a wafer polishing head(H) 
increases. In this event, as torsion is made to the side directions with the center 
of the head axis(L) in the diaphragm(2), it is possible that an unnecessary 
transformation can be made due to the transmission of the torsion in the retainer 
ring(4) as the retainer ring(4) is fixed to the diaphragm(2) like the prior art. 
However, the retainer ring(4) is independent from the diaphragm(2), so that the 
transmission of torsion from the diaphragm(2) is avoided. Accordingly, the 
transformation of the retainer ring(4) even at the final stage of polishing 
processing is not made, and the stable polishing processing becomes possible 
throughout the whole process. 

□0032DAIso, since the prior art has adopted a screw fixing as a fixing means of 
the diaphragm(1 2) of the retainer ring(14) like Fig. 4(a), the part on which a screw 
is mounted can be made of metal. However, since a retainer ring(4) is not fixed 
to any of a head body(1 ), a diaphragm(2), and a carrier(3), the retainer ring(4) can 
be made as a whole shaped product of resin. Accordingly, the processing of a 
retainer ring(4) becomes easy, which can cause a decrease in the 
manufacturing cost. 

□0033D 

□Effects of the InventionDAs aforementioned, according to the wafer polishing 
head relating to the present invention, a retainer ring is not fixed to any of a head 
body, a diaphragm, and a carrier, being kept possible to be detached from the 
diaphragm. Thus, a screw fixing like the prior art when assembling the retainer 



ring becomes unnecessary, and the shape of the retainer ring is not distorted. 
Accordingly, it becomes possible to abridge the polishing process after 
assembling the retainer ring, and the construction time and manufacturing cost 
can also be saved when manufacturing a wafer polishing head. 

□0034DAIso, since the retainer ring is independent from the diaphragm, only a 
force influencing in the direction to the lower part of the head axis is transmitted to 
the retainer ring and the force not in the head axis direction, for example, forces in 
the radius direction of the head body is cancelled. Accordingly, since the 
retainer ring is pushed straight down to the polishing pad, the retainer ring can 
follow the polishing pad more effectively. Thereby, the friction between a 
retainer ring and a polishing pad is alleviated, preventing a dramatic increase of 
the driving torque of the wafer polishing head, so a stable polishing process 
becomes possible. 

□0035DAs the polishing process of a wafer becomes closer to the final step, a 
planarization of the wafer surface proceeds, being connected by sliding to the 
polishing pad, and the driving torque of the wafer polishing head increases. In 
this event, since the retainer ring is independent from the diaphragm, a 
transmission of a torsion from the diaphragm is avoided. Accordingly, the 
transformation of the retainer ring is not made even at the final step of the wafer 
polishing, and a stable polishing process is possible. 

□0036DAccording to the wafer polishing apparatus of the present invention, by 
holding a wafer to be polished by the wafer polishing head, the friction between 
the retainer ring and the polishing pad can be alleviated, a dramatic increase of 
the driving torque of the wafer polishing head can be prevented, and the 
transformation of the retainer ring at the final stage of the wafer polishing can be 
prevented. Accordingly, a stable polishing process can be carried out, and 



thereby, the process precision of the wafer and the productivity can be improved. 



□0037DAccording to the manufacturing method of a wafer relating to the present 
invention, since a wafer to be polished by the above wafer polishing head is 
polished by pushing it on a polishing pad, a stable polishing process can be 
carried out, and a wafer of high processing precision can be manufactured. 

□Brief Explanation of Drawings^ 

□ Fig. 1 DA side cross-sectional view showing a working example of a wafer 
polishing head, a wafer polishing apparatus, and a wafer polishing method 
relating to the present invention 

□ Fig. 2DA magnified view of the retainer ring of Fig. 1 

□ Fig. 3DA side view of the wafer polishing apparatus including the wafer 
polishing head as shown in Fig. 1 

□Fig. 4nAn explanation of a displacement of a retainer ring, (a) is a 
cross-sectional view of Example 1 of the displacement of a retainer ring in the 
prior wafer polishing head, and (b) is a cross-sectional view showing Example 1 
of the displacement of a retainer ring in the wafer polishing head 

□ Fig. 5DA side section view of a prior wafer polishing head 

□ Explanation of reference numerals^ 

1 : head body 1 : a top plate 

1 b: circumferential wall 2: diaphragm 

3: carrier 4: retainer ring 

5: pressure control apparatus 7: diaphragm fixing ring 

8: carrier fixing ring L: head axis 

R: fluid room S: wafer attaching sheet 

W: wafer 
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w*w*Jfta»*c*5Jt5 y y v^<&«*asifc-ifc: $ 

[0 0 17] **W«C«5^*—^0»3t*ttlC*5V^X 
[0 0 18] 

j»»1fiS:Bll4v^LBI4^LTRW"rs. I3ic^-r 
[0 0 19] l3lJC*5V>r, {'x-z^l'syKHtt, 

ztixwm^%v*-'^*Tmz%mmc&wb 

[0 0 2 0] $.tz, ^7K**lt^t77A2 <tcO 
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Sr*DEfl«& t £ h KZ<Dtt ^rPS1"6 r. t \c X 9 #4 
t75A2fe^ K*lfcL*Iftfc«»S*6E*l««Ell 

[0 0 2 1] K**lfl, R8^^«Sl a £^ 

6 a/^ffM£*VCV^ 0 bOTWfctt, 
[0 0 2 2] ^^77^211 m&fa&zfJ*qf<DW& 

-;F«n:i£^ Bam c**<±5fc«KS*i 

[0 0 2 3] ^9T3tt, t95y^*0««tt«» 

^t77 a<d JbffiMfc^ * 7 9 * 2 Srtttr «fc 5 I- tr 
K«£jh,fc$f * y 7B5£y v^8«a>fc*i*8 a SrfllA 

t!)7 3 0TS5lwlt W*-f^<*Cr3:WNWS:ft*«* 

[0024] y^— *-y^4i*, 

tf^t»T3 JB BB fc o n fc« IKM Srffl TB 

smb. ^^ l ;T3^l^^tcI^g$^^"cv^^ 0 yr 

[0 0 2 5] tr%-C, 5f-t5^4f4^yK*# 
K ^t77^2, y T3©V^i - *Vlil'bB***i 

5. (&U Uf- ^*y y^4©*Uifii:fi*ft*l*l** 



-^y y^4tt^y KWiiRL^rpj^ov^-cBrS^Rrtttfi 
[0 0 2 6] * /^MftWH U ±IB<0i5^«^ 

x-^w«i^^^, . ^-^wityx- 
©TII^R It <b ttfc £ x - >— h S left* S *x 

$*u flf*«KfflSr-&tf^5y— ^>*»SrSrt**b. 
• [0 0 2 7] ^^<!rt, *^yT3ftblWCjy—*-» 

*39, ^rt y T 3io il/li f-t U y ^4 5/ K 

[0 0 2 8] bC%X\ !)7 l -ty^4fi^K*# 
1, WrVvJ*?.. y7 3CDt>-ftllCt©5£$tX 
f\ yr-ty ^^4(03B^«-JtJc|RUrtt*©J: 5 I- 

[0 0 2 9] U "T — "f~ V £r±12<flcfc 5 ic* 

/NW©W»iOX^Bb"C8:o J: ? *J»**»#"C# £><> 
UFB^y KPt£}fi££ft£^ B4 (a) 9 

tc, ft*f*y *- y At^^^^yy^x 2 

otl^7 K*#l ©*«**I**KA*#*^' C y ^ 
[0 0 3 0] KH 

Ttt, yf-ty y>4*^>fir7?A2*»b»scur 

v^rtT, ID 4 (b) t£7j^t-«fc K*M*L*rft 
£Jl^o*. Wittf^y K*f*=l©a|&fSJSrrtiKff«-*-6* 
#**:/-fe/u£iv K*4»L*iRiTlRl#^ffl-i-* 

jwfy&v v^4 tcea^ixa J:5fc*5> 0 - 

tt(-J:t)s y r-tl) v^4 ItiS^y KPl:»t*SI 
T^^ffJBESHSOtf, yr-tyy^4Wto^I 

[0 0 3 1 ] W«J»X36S«r»aRtfc5S< ^ . 
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wgaDxcD^&pgi^t m: t y y—r y a \zmt 

[0 0 3 2] «*ttH4 (a) <7) Jl 5 K y f 

t:Alllc±9»j*1-«»fr3ftifcofc^ y-r— ^y>^ 

[0 0 3 3] 

ft, ^f77A, ^^yTov>-fHtct>@^^nT, 

^ ir 7 7 A ICS* LTHtM PTt6t-««F ^W^^ia 

[0034] *fc, yr-tyy^mt77^^ 

— t-y v^mafiT-ow«^y K^©iB«tt*ift±-ra. 
r^icj:^ y t 1 — f y y^tn^y Yt<om&*i& 

[0 0 3 5] ^=i-^oweftiX*sft»a:»^j5<45 

A^fea&LTv^rt-e, y>ft77A^5)Oftti(0 
»^*3v^r y .^—7- y c ^ r. t 



[0 0 3 6] #3691 £ 3i-/NWB3Sllct*itf . 

[0 0 3 7 ] * zc-/NOMif*ife|C 

5»36Ufcflf»ttX«:ll*i-ai4:3&s-C&. rftlc^T 
flOXftg^i * * *-/NSr«3tr S - i Zo 

[nil smmik:****— ^mm^ v v\ ^ 

[HI 2] ilCfeltSJf-tyv^lt^Btfc 

[B4] yr-ty v^oaetfeS:^-t-tti8ttwBn?*> 

ot, (a ) tt«*G>**—^»-^3' Kfcfcttft W ^ 
-7-y v^oaeffio-WSr^flUJWrSBH, (b) te^SI 

[US] V * 5/ K Sr«t«»f ffi SI -C 

[fiF^OKW] 

1 a T^t^a 

1 b i^nas 

2 ^t77^ 

3 ^yr 

4 !)r-ty^ 

5 E#8S£8$« 

7 ^ + 77ABS!)^ 

8 nyrijy^ 

L ^yF«« 

r mwm 
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[B5] 




(72)^e^# mm »a 



(72)3&W* 

*i**«m*fi»riTB297#» HI 

Ff — 3C058 AA07 AA09 AA12 AB04 CB05 

DA06 DAI 7 
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